
Wha^ is claimed is: 



1. A process for forming a mptal interconnect 
comprising the steps of forming a yconcave in an 
insulating film formed on a subs/trate, forming a barrier 
metal film on the insulating falm, forming an 
interconnect metal film ovei/ the whole surface such that 

the concave is filled with/ the metal and then polishing 

/ 

the surface of the substrate by chemical mechanical 

. . / 
polishing, characterized in that the polishing step 



comprises a first perishing step of polishing the surface 



•=J 10 such that the interconnect metal film partially remains 

/ 

'"'-'I on the surface other than the concave and a second 

w / 

Hp polishing step of polishing the surface using a polishing 

'J . / 

slurry controxling a polishing-rate ratio of the 

/ 

interconnect^ metal to the barrier metal to 1 to 3 both 



15 inclusive/ until the surface of the insulating film other 
tjian the concave is substantially completely exposed. 



^ as cl 




2, X The process for forming a metal interconnect 

med in Claim 1, wherein polishing is conducted 
that the interconnect metal film remains in 5 % to 
1^0 ^^ ^h^ nclusive of the surface area other than the 
concave. 



3. The process for forming a metal interconnect 
as claimed in Claim 1 /wherein in the first polishing 
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10 



step, the polishing slurry comprises ^a^p^ldTshing material, 
an oxidizing agent, an organic acij^^aridan alkanolamine 
represented by general forr^^ (1)5 
NR^,(R^OH), ^ (1) 

where is,.^4iydrogen or alkyl having 1 to 5 carbon 
atoms; R^ is^lkylene having 1 to 5 carbon atoms; m is an 
inteoer of 0 to 2 both inclusive; and n is a natural 
j^mnber of 1 to 3 both inclusive, provided that m+n is 3. 



4. THfe process for forming a metal interconnect 
as claimed in\Claim 3, wherein the alkanolamine in the . 
polishing slurry used is at least one selected from the 
group consisting of ethanolamine, diethanolamine and 
triethanolamine , 



formipfg 



5. The process for formirfg a metal interconnect 
as claimed in Claim 1, wherein/the polishing slurry used 
in the second polishing stepX:ontrols a polishing rate 

iMi to th 



ratio of the insulating f 
to 0.5 both inclusive. 



6. The process 




the barrier metal to 0.01 



forming a metal interconnect 



as claimed in Claim 1, wherein the polishing slurry used 
in the second polishing step comprises a silica polishing 
material and a ca/boxylic acid represented by general 
formula ( 2 ) : 
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HOOC- (C) n-COOH. 



(2) 



where n is 0, 2 or 3 and each of and 
10 is, independently for'^acarbon atom to which it attaches, 
hydrogen, -OH or -COOH; or general formula (3): 




R 
I 



' R^ 

\ 



HOOC~C = C--COOH 



(3) 



where each of and R'* is independently 
h ydrog en or -OH. 



7. The proqess for forming a metal interconnect 
as claimed in Claim 6, wherein the carboxylic acid in the 
polishing slurry used is at least one selected from the 
group consisting of oxalic acid^ malonic acid, tartaric 
acid/ malic acid, gluparic acid, citric acid and maleic 
acid. 



8 • The proce^ for forming a metal interconnect 
as claimed in Claim VL //wlj^ein the polishing slurry used 
in the second poli^Win^ step comprises a silica polishing 
material and an ino^anic salt. 



9. The process for forming a metal interconnect 
as claimed in Claim sX wherein the inorganic salt in the 
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polishing ajmrry used in polishing is at least one 
selected froir\the group consisting of a hydroacid salt, 
an oxo acid sa\t, a peroxo acid salt and a halogen oxo 
acid salt, 

10. The prcJfcess for forming a metal interconnect 
as claimed in ClaAi 1, wherein the polishing slurry used 
in the second polisbing step comprises an oxidizing agent, 

11. The procesa for forming a metal interconnect 

as claimed in Claim lo\ wherein the polishing slurry used 
in the second polishing\step comprises benzotriazole or 
its derivative. 




ess for forming a metal interconnect 
im 1 , wherein the barrier metal film is 

ing metal film and the interconnect 
bpper or copper alloy film. 



13. ^process for forming a metal interconnect 

comprising tne steps of forming a concave in an 
\ 

insulating fili^ formed on a substrate, forming a barrier 
metal film on t^e insulating film, forming an 
interconnect met^:^ film over the whole surface such that 
the concave is filled with the metal and then polishing 
the surface of the sVbstrate by chemical mechanical 
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polishingX characterized in that the polishing step 
comprises a first polishing step of polishing the surface 
using a polishing slurry comprising a polishing material, 
an oxidizingV agent , an organic acid and an alkanolamine 
represented by the general formula (1): 



(1) 



(where ^ | hydrogen or alkyl having 1 to 5 carbon 
atoms; is aikylene having 1 to 5 carbon atoms; m is an 
integer of 0 to. 2 both inclusive; and n is a natural 
number of 1 to 3^ both inclusive, provided that m+n is 3), 
such that the interconnect metal film does not remain on 
the surface other^than the concave while the barrier 
metal film is not ^completely removed by polishing and a 
second polishing step of polishing the surface using a 
polishing slurry controlling a polishing-rate ratio of 
the interconnect metak to the barrier metal to 1 or less, 
until the surface of t^e insulating film other than the 
concave is substantially completely exposed. 



14. The process for^forming a metal interconnect 
as claimed in Claim 13, wh^ein the alkanolamine in the 
polishing slurry used is at \ieast one selected from the 
group consisting of ethanolaiti^ne, diethanolamine and 
triethanolamine . 



15. The process for forming a metal interconnect 
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inXciaim 13, 



as claimed inXClaim 13, wherein the polishing slurry used 
in the second ^lishi 
ratio of the ins\ulating film to the barrier metal to 0.01 



ling step controls a polishing rate 



to 0.5 both inclusive 



16. The process for forming a metal interconnect 
as claimed in Claim 13, wherein the polishing slurry used 
in the second polishing step comprises a silica polishing 
material and a carbo^ylic acid represented by general 
formula ( 2 ) : 



HOOC- (fe) n-COOH (2) 

where n is 0,\L, 2 or 3 and each of and 
is, independently for a c\arbon atom to which it attaches, 
hydrogen, -OH or -COOH; oA general formula (3): 



H00C~C=CAC00 

where each of and R* is independently 



H 



(3) 



hydrogen or -OH, 



17. The process for forming a metal interconnect 
as claimed in Claim 16, wherein Uhe carboxylic acid in 
the polishing slurry used is at ]^ast one selected from 
the group consisting of oxalic aciM, malonic acid. 
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5 tartaric aci^, malic acid, glutaric acid, citric acid and 
maleic acid. 

18. The iLocess for forming a metal interconnect 
as claimed in Clkim 13, wherein the polishing slurry used 
in the second poiishing step comprises a silica polishing 
material and an inorganic salt. 

19. The procJ^s for forming a metal interconnect 

as claimed in Claim Vs, wherein the inorganic salt in the 
polishing slurry used in polishing is at least one 
selected from the groAp consisting of a hydroacid salt, 
5 an oxo acid salt, a pe^oxo acid salt and a halogen oxo 
acid salt. 

20. The process fol forming a metal interconnect 
as claimed in Claim 13, wLrein the polishing slurry used 
in the second polishing stip comprises an oxidizing agent, 



21. The process for 



ling a metal interconnect 



as claimed in Claim 20, wherein the polishing slurry used 
in the second polishing step c\mprises benzotriazole or 
its derivative. 



22. The process for forming a metal interconnect 
as claimed in Claim 13, wherein th\ barrier metal film is 
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a tantaluiT^jr-containing metal film and the interconnect 
metal filmVLs a copper or copper alloy film. 



23- A\process for forming a metal interconnect 
comprising tAe steps of forming a concave in an 
insulating filLm formed on a substrate, forming a barrier 
metal film onlthe insulating film, forming an 
interconnect irlbtal film over the whole surface such that 
the concave is Willed with the metal and then polishing 
the surface of the substrate by chemical mechanical 
polishing using % polishing slurry comprising a silica 
polishing material and a carboxylic acid represented by 
general formula ( 



HOOC- iC) n-COOH 



(2) 



where n is ^ , 1 , 2 or 3 and each of and 
is, independently f or % carbon atom to which it attaches, 
hydrogen, -OH or -COOnAor general formula (3): 



H0OC~C = C--\COOH 



(3) 



where each of R^\and R* is independently 
hydrogen or -OH. 

24. The process for foVraing a metal interconnect 
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as claimed Vn Claim 23, wherein the polishing slurry used 
in polishingXcomprises at least one carboxylic acid 
selected fromVthe group consisting of oxalic acid, 
malonic acid, tartaric acid, malic acid, glutaric acid, 
citric acid and\maleic acid. 

25. The process for forming a metal interconnect 
as claimed in ClaUm 23, wherein the polishing slurry 
comprises an oxidising agent. 

26. The proces^ for forming a metal interconnect 
as claimed in Claim 2^, wherein the polishing slurry 
comprises benzotriazol^ or its derivative. 

27. The process foV forming a metal interconnect 
as claimed in Claim 23, wljtierein the barrier metal film is 
a tantalum-containing metd^ film and the interconnect 
metal film is a copper or copper alloy film. 



28, 



A process for forming a metal interconnect 



'^comprising thfe steps of forming a concave in an 
insulatingyrilm formed on a substrate, forming a barrier 
metal film on the insulating film, forming an 
5 interj2fcnnect metal film over the whole surface such that 
concav^ yi filled with the metal and then polishing 
le surf ai3^ ©f the^^^siibstrate by chemical mechanical 
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po^^^^^g^ using a polishing slurry comprising a silica 
p</lishing material and an inorganic salt. 



tl^ . The process for forming a metal interconnect 
as olaimed in Claim 28, wherein the inorganic salt in the 
poyishing. slurry used in polishing is at. least one 
selecbed yXrom the group consisting of a hydroacid salt, 
an oxD yo/cid/ salt, a peroxo acid salt and a halogen oxo 
acid salt. 



30. The Process for forming a metal interconnect 
as claimed in ClUim 28, wherein the polishing slurry 
comprises an oxidizing agent. 

31. The process for forming a metal interconnect 
as claime(iO!^^Claim ^0 , wherein the polishing slurry 
comprises! ben^d(triazo\e or its derivative. 



32. Th^ proces\ forming a metal interconnect 

as claimed in Claim 28,^ v^erein the barrier metal film is 
a tantalum-containing met a^3^ film and the interconnect 
metal film is a copper or copper alloy film. 
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